SYNTHETIC APERTURE RADAR SIGNAL 
PROCESSING: TRENDS AND TECHNOLOGIES 
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OVERVIEW OF SAR PROCESSING 

SAR DATA SYSTEM OVERVIEW 
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DATA UTILIZATION AND INFORMATION 
EXTRACTION SYSTEM 




SAR CORRELATOR: TRENDS AND TECHNOLOGIES 
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- CURRENT, FUTURE TRENDS 



SAR DATA SYSTEM OVERVIEW 
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SAR CORRELATOR: TRENDS AND TECHNOLOGY 

SAR PROCESSOR ALGORITHM OVERVIEW 
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APPROACH 2: APPLY TWO 1-D FILTERS FORMING A RANGE COMPRESSED IMAGE 



SAR CORRELATOR: TRENDS AND TECHNOLOGIES 

ALGORITHM OVERVIEW 
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UNPROVED IN OPERATIONAL SYSTEMS, DIFFICULT PREPROC AND MOCOMP, 
APPLICATION IN INTERFEROMETRY AND POLARIMETRY 

- WAVE EQUATION: HIGH SQUINT (75 DEGREES), PHASE PRESERVING 

- CHIRP SCALING: REQUIRES LINEAR FM CHIRP, NO INTERPOLATION 



SPECAN ALGORITHM FLOWCHART 


CHIRP 

PARAMETERS 
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RANGE REF 
FUNC GEN 


DOPPLER 

PARAMETERS 
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AZIMUTH REF 
FUNC GEN 


SIGNAL DATA 



MULTI-LOOK IMAGE 
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RANGE/DOPPLER ALGORITHM FLOWCHART 

WITH SECONDARY RANGE COMPRESSION (SRC) 


CHIRP and DOPPLER SIGNAL DATA 


SR.C 




DOPPLER 

PARAMETERS 



AZIMUTH REF 


AZIMUTH REF FUNC 



COMPLEX IMAGE 
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SAR CORRELATOR: TRENDS AND TECHNOLOGIES 

RANGE DOPPLER ALGORITHM PERFORMANCE 
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RESIDUAL PHASE ERRORS FOR THE SECONDARY RANGE COMPRESSION (SRC) 
AND THE SQUINT IMAGING MODE (SIM) ALGORITHMS (CHANG, ET AL, 1992) 




2-D TRANSFORM (WAVE EQUATION) 
ALGORITHM FLOWCHART 
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COMPLEX IMAGE 


ROCCA, 1987; CAFFORIO, 1991 
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2-D TRANSFORM (CHIRP SCALING) 
ALGORITHM FLOWCHART 


SIGNAL DATA 



COMPLEX IMAGE 


RANEY, 1991 
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SAR CORRELATOR: TRENDS AND TECHNOLOGIES 

ARCHITECTURE OVERVIEW 
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SAR CORRELATOR ARCHITECTURES 
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ADVANCED SAR CORRELATOR ARCHITECTURE 

BRITISH AEROSPACE ERS-1 PROC 
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SAR CORRELATOR: TRENDS AND TECHNOLOGY 

SAR CORRELATOR ARCHITECTURES 
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ALGORITHM APPROXIMATIONS 



SAR CORRELATOR: TRENDS AND TECHNOLOGY 

SAR CORRELATOR ARCHITECTURES 
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DISADVANTAGES - PRIMITIVE OPERATING SYSTEMS, REQUIRES SPECIAL ALGORITHMS FOR 

EFFICIENCY, POOR I/O TO EACH PROCESSOR 


SAR CORRELATOR DESIGN 

EMMA MIMD CONCURRENT 
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(SPECIAL 

PERIPHERALS) 
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OPERATIONAL SAR PROCESSING SYSTEMS 
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- ERS-1 PAF AND FAST DELIVERY PROCESSORS 

- NASA/JPL SEASAT, SIR-B AND SIR-C PRECISION PROC 

- DLR XSAR, ASF ERS-1 AND JERS-1, NASDA JERS-1 
2-D TRANSFORM 

- RESEARCH PROCESSORS: ESA, CCRS, JPL, DLR 
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ASSUME 10 SHIFT PER WEEK OPERATIONS WITH 50% REPROCESSING 
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SUMMARY 
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LEVEL PRODUCTS 

- USER INTERACTION IN MISSION OPERATIONS, TELESCIENCE 






